Abstract We report the development of 13 microsatellite markers (SSR) for the Canarian endemic juniper, Juniperus cedrus. Evaluated in a set of 28 individuals sampled on the island of Tenerife, all markers showed polymorphism and displayed 56 alleles. The number of alleles ranged from 2 to 8, with an average of 4.31 alleles per locus. This set of SSR markers will be very useful in further studies on the population genetics or phylogeography of this endangered species, leading to more appropriate and successful management.
Nowadays, current populations are very fragmented and mainly restricted to inaccessible craggy areas. J. cedrus is catalogued as 'Endangered' by the IUCN (2012) and as 'Vulnerable' by the National Red List of Threatened Species and the National Red List of Vascular Flora (Moreno et al. 2008 ).
Since nuclear microsatellites are the markers of choice when studying gene flow within a fragmented landscape and small-scale genetic diversity, we have isolated 13 polymorphic microsatellites in J. cedrus, which will greatly facilitate further research on conservation genetics.
Genomic DNA for the development of markers was extracted from dried J. cedrus leaves following the protocol of Dellaporta et al. (1983) . Microsatellites Jce01-Jce11 were selected from an Illumina paired-end shotgun library developed by Savannah River Ecology Laboratory (University of Georgia) following the standard protocol of the Illumina TruSeq DNA Library Kit, and using a multiplex identifier adaptor index. Details on the library preparation are described in O'Bryhim et al. (2012) . Microsatellites Jce12 and Jce13 were developed by ATG Genetic Inc. using the biotin/streptavidin protocol (Khasa et al. 2000) . See González-González et al. (2010) for details of the procedure of this microsatellite library.
From these libraries we selected 11 and two primer pairs, respectively (Table 1) , which were considered robust and predictable enough for testing polymorphism on 28 individuals of J. cedrus (Table 2 ). The population sampled (Riscos de La Fortaleza) is one of the most accessible, located in Teide National Park (Tenerife). DNAs were extracted from silica gel-dried leaves using the DNeasy minikit (Qiagen). Amplified fragment lengths were assigned to allelic sizes with GENMAPPER v.4.0.
The PCR reactions were performed in a final volume of 25 ll containing approximately 20 ng of DNA, 10 pmol of Table 1 . For microsatellites Jce07, Jce08, Jce11, Jce12 and Jce13, a volume of 0.25 ll of bovine serum albumin (BSA) at 0.4 % was included in each 25 ll reaction to improve the efficiency of the amplification. 1 ll of dimethyl sulphoxide (DMSO) was also added for Jce08 reactions.
Amplification profiles varied slightly for the 13 primer pairs selected, and consisted of: 35 cycles of 95°C for 30 s, 30 s at annealing temperature (see Table 1 ) and 72°C for 1.5 min, preceded by an initial denaturation at 95°C for 3 min and followed by a final extension at 72°C for 30 min. These procedures have been recorded in the Bank of Molecular Markers of the Macaronesian Flora ( www.banmac.ulpgc.es).
Basic genetic diversity parameters were calculated using CERVUS 3.0.3 (Kalinowski et al. 2007 ). Hardy-Weinberg equilibrium and linkage disequilibrium between pairs of polymorphic loci were analysed using GENEPOP 4.1.4 (Raymond and Rousset 1995; Rousset 2008) . For both analyses, a Bonferroni correction for multiple comparisons was applied. MICRO-CHECKER 2.2.3 (Van Oosterhout et al. 2004 ) was used to test for the presence of null alleles, stutter, and large allele dropout. Amplification using the 13 SSR primer pairs selected resulted in either a single or double peak for single individuals of this diploid species, supporting the diploidy of the species as reported by Adams (2011) for the entire genus (2n = 22). All these loci were polymorphic, and had a number of 56 different alleles in the 28 individuals analysed of J. cedrus (Table 2 ). The mean number of alleles per locus (A) was 4.31 and ranged from a minimum of two for the locus Jce10, to a maximum of 8 alleles for the locus Jce13. Observed heterozygosities (H O ) ranged from 0.222 to 0.821 (Mean H O = 0.546 ± 0.188), while expected heterozygosities (H E ) ranged from 0.309 to 0.819 (Mean H E = 0.606 ± 0.137). Mean value of polymorphic information content (PIC) was 0.533 ± 0.147 (Table 2) .
Two of the 13 loci (Jce08 and Jce09) departed significantly from the Hardy-Weinberg equilibrium, and linkage disequilibrium was only detected between Jce05 and Jce10. No evidence of stuttering or allele dropout was detected, although three loci exhibited null alleles with heterozygosity deficiency (Jce08, Jce09 and Jce10). The 13 polymorphic microsatellite markers designed for J. cedrus provide a powerful tool for conducting population and landscape genetic studies. It is hoped that this kind of future studies will provide conservation managers with valuable information that allow them to develop suitable conservation strategies for this insular and endangered species.
